Pharmacokinetic and pharmacodynamic correlations of cyclosporine therapy in stable renal transplant patients: evaluation of long-term target C(2).
We investigated the relationship between the pharmacokinetics and pharmacodynamics of cyclosporine in 15 stable renal transplant patients in order to define an effective and safe therapeutic range. The area under the curve of the first 4 h (AUC(0-4)), trough (C(0)) and 2 h (C(2)) levels showed median values of 1655 ng x h/ml, 114 ng/ml and 384 ng/ml, respectively. C(2) showed a strong correlation with AUC(0-4) (r=0.942, p=0.0005). C(0) correlated poorly with C(2) and AUC(0-4) (r=0.596, p=0.019 and r=0.538, p=0.031, respectively). Calcineurine activity (CNa) was 6.74% at 0 h and 3.90% at 2 h, representing significant reductions (82% and 89.6%, respectively; p<0.0005) compared with normal healthy controls (median basal value 37.4%). IL-2 production was 349 pg/ml at 0 h and 276.35 pg/ml at 2 h; both results were significantly lower (reductions of 44.5% and 56.1%, respectively; p=0.04 and 0.005) than the controls of 629.1 pg/ml. IFN-gamma at 2 h post-dose (8.16 UI/ml) was significantly lower (72.1% reduction, p=0.005) than in controls (29.2 UI/ml). There was a good correlation between CNa and IFN-gamma production, particularly at 2 h post-dose (r=0.537, p=0.007), and a fair correlation between CNa and IL-2 concentration (p=0.030, r=0.426). C(2) showed an inverse significant correlation with CNa (Spearman's p=0.000, r=-0.753), IL-2 (p=0.000, r=-0.725) and IFN-gamma (p=0.000, r=-0.701) production. In treated patients, the Emax inhibitory sigmoidal model showed that a C(2) of 279 ng/ml was needed to achieve a 50% inhibition (EC50) of IL-2 and INF-gamma production. The results demonstrated a significant inhibition of calcineurin activity and IL-2 and IFN-gamma production in patients receiving cyclosporine monotherapy compared to healthy controls. A median C(2) value of 384 ng/ml was associated with a good degree of inhibition of CNa and IL-2 and IFN-gamma synthesis, and the lack of rejection episodes and relevant toxicity.